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(54) PRODUCTION OF URANIUM TRIOXIDE PARTICLE AND PRODUCING DEVICE THEREFOR 

(57)Abstract: 

PURPOSE: To produce a uniform U03 particle without generating 
crack or defects by blowing a hot air to ammonium biuranate 
particle housed in a specific vessel for calcining from one direction 
in an electric furnace. 

CONSTITUTION: In a U03 producing device 1, the air heated by an 
electric heater 6 is fed to a heating furnace 2 from a hot air feeding 
opening 4 by a blower 7, is adjusted the blowing direction by a 
blowing direction adjusting blades 8 and 10, flows to the vessel 3 for 
calcining and, after passing through the vessel 3 for calcining, is 
discharged from a hot air discharge opening 9 out of heating furnace 
2. At this time, the vessel 3 for calcining is arranged in hot air flow 
formed between the hot air feeding opening 4 and the hot air 
discharge opening 9 and the ammonium biuranate particle is 
decomposed into U03 by the hot air. The contained high molecular 
materials therein are decomposed by heating, the heat generated by 
the thermal decomposition is cooled by the hot air flow and heat 
accumulation in the ammonium biuranate particle is prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the^translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the uranium trioxide particle characterized by ventilating the heavy uranic 
acid ammonium particle put into the container for roast from an one direction in hot blast within a heating furnace. 
[Claim 2] The manufacturing installation of the uranium trioxide particle characterized by having a hot blast supply 
means to supply hot blast from it being fixed towards the container for roast arranged multistage, and said container 
for roast in a furnace. 

[Claim 3] Said roast container is the manufacturing installation of said uranium trioxide particle according to claim 2 
which comes to form in the field holding a heavy uranic acid ammonium particle group that passage of hot blast is 
possible, and the opening which cannot pass a uranium trioxide particle. 

[Claim 4] The manufacturing installation of the uranium trioxide particle characterized by having a hot blast supply 
means to supply hot blast from it being fixed towards the container for roast with that passage is possible and the 
opening which cannot pass a uranium trioxide particle and said container for roast of hot blast while being arranged 
pivotable in a furnace. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the manufacture approach of a uranium trioxide particle, and its equipment, in more 
detail, this invention makes easy the temperature control at the time of the roast in a uranium trioxide particle 
production process, and relates to the manufacture approach of the uranium trioxide particle which can prevent the 
crack of a uranium trioxide particle, and generating of a defect, and its manufacturing installation. 
[0002] 

[Description of the Prior Art] Conventionally, the following approaches are learned as a process which manufactures 
the spherical uranium-dioxide (U02) particle constructed across a high temperature gas cooled reactor etc. 
[0003] First, after making the drop of an uranyl nitrate gel in an ammonia nature water solution, generating a heavy 
uranic acid ammonium particle and drying this, it roasts over about 400-600 degrees C in air, and considers as a 
uranium trioxide (U03) particle. 

[0004] U03 finally a particle returns, and sinters [ at about 1,600 degrees C ] among a hydrogen ambient 
atmosphere and is spherical — U02 It becomes a particle. 

[0005] In order to make generation of a drop easy, high molecular compounds, such as polyvinyl alcohol and a 
polyethylene glycol, are added to an uranyl nitrate, and viscosity etc. is usually adjusted. 

[0006] For this reason, since the particle itself generates heat with the heat of decomposition of the high molecular 
compound in a heavy uranic acid ammonium particle at the time of roast, this makes difficult the temperature 
control at the time of roast, and it is U03 further. They are the crack of a particle, and the cause of a defect 
[0007] As shown in d rawing 7 , in the case of the conventional electric furnace 20 for roast, the heavy uranic acid 
ammonium particle 22 is held on the tray 21 for roast installed in the shape of a plate in the electric furnace 20 for 
roast, and said heavy uranic acid ammonium particle 22 is heated and roasted over the heating heater 23 arranged 
by head lining, base, and inner circle wall of the electric furnace 20 for roast, respectively, and it is U03. It is made a 
particle. The temperature control at the time of roast, especially a programming rate change with the classes and 
additions of a high molecular compound. 

[0008] for example, to the weight of uranium, it is comparatively alike, and the temperature up of the case of the 
heavy uranic acid ammonium particle prepared by [ 20% of the weight of ] adding polyvinyl alcohol is carried out from 
a room temperature to 450 degrees C in about 6-7 hours so that it may become. Even if it lengthens a heating up 
time more than this, the problem on quality does not arise. 

[0009] If a temperature up is carried out to about 380 degrees C with the above-mentioned programming rate, a 
heavy uranic acid ammonium particle will turn into a uranium trioxide (U03) particle, and if a temperature up is 
carried out even to about 600 degrees C too much, it will become a triuranium octoxide (U3 08) particle. 
[0010] On the other hand, it is U03. U02 U03 since a crack will tend to enter if there is much carbon when carrying 
out It is desirable to lower the amount of carbon residue in a particle to 100 ppm, and, for that purpose, it is 
desirable to carry out a temperature up to 450-550 degrees C which is said temperature higher than 380 degrees C. 

[001 1] However, decomposition begins from about 150 degrees C, and, as for the high molecular compound in a 
heavy uranic acid ammonium particle, the heavy uranic acid ammonium particle itself generates heat with the heat 
of decomposition at this time. 

[001 2] Although the example of the differential thermal analysis when roasting a heavy uranic acid ammonium 
particle over drawing 10 was shown, the exothermic peak is about 1 70 degrees C. 

[0013] As shown in drawing_8 , when the laminating of the heavy uranic acid ammonium particle 22 is thickly carried 
out to five or more layers, it is roasted over them and whenever [ electric furnace internal temperature ] is 170 
degrees C, the temperature around the heavy uranic acid ammonium particle 21 near the lowest layer rises rapidly 
to about 250-300 degrees C by own generation of heat "of a heavy uranic acid ammonium particle. By this rapid 
temperature rise, a heavy uranic acid ammonium particle breaks, or a defect generates it. 

[0014] Then, as shown in drawi ng_9 , in the former, preventing stagnation of heat is performed by carrying out the 
laminating of the heavy uranic acid ammonium particle 22 on the tray 21 for roast to 1 - two-layer extent thinly. 
[0015] However, since the gross area of the tray 21 for roast increases in this case and the number of the plates in 
an electric furnace increases, content volume of an electric furnace must be enlarged enough. Consequently, the 
inside of an electric furnace can be heated to homogeneity (soak nature), and this is U03. It is the cause which 
demotes the quality of a particle. 
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[001 6] Moreover, the conventional tray for roast has a monotonous tray bottom plate t and further, this causes an 

increment in the gross area of the tray for roast, and causes [ of the soak nature in a furnace ] a fall. 

[0017] Furthermore, since it is the electric furnace of a free convection mold in the case of the electric furnace for 

roast shown in drawing 7 , it is difficult to raise the soak nature in a furnace, and it tends to be influenced of the 

heat of decomposition of the high molecular compound in a particle. 

[0018] This invention is made based on said situation. 

[0019] Namely, the purpose of this invention controls the rapid temperature rise in the electric furnace at the time 
of roast, and is U03. The crack of a particle and generating of a defect are prevented and it is uniform U03. U03 
which can manufacture a particle It is in offering the manufacture approach of a particle, and its equipment 
[0020] 

[Means for Solving the Problem] Invention according to claim 1 for solving said technical problem is the manufacture 
approach of the uranium trioxide particle characterized by ventilating the heavy uranic acid ammonium particle put 
into the container for roast from an one direction in hot blast within a heating furnace. 

[0021] Invention according to claim 2 is the manufacturing installation of the uranium trioxide particle characterized 
by having a hot blast supply means to supply hot blast from it being fixed towards the container for roast arranged 
multistage, and said container for roast in a furnace. 

[0022] Invention according to claim 3 is a manufacturing installation of said uranium trioxide particle according to 
claim 2 which comes to have that passage of hot blast is possible for said roast container on the base, and the 
opening which cannot pass a uranium trioxide particle. 

[0023] Invention according to claim 4 is the manufacturing installation of the uranium trioxide particle characterized 
by having a hot blast supply means to supply hot blast from it being fixed towards the container for roast with that 
passage is possible and the opening which cannot pass a uranium trioxide particle and said container for roast of hot 
blast while being arranged pivotable in a furnace. 
[0024] Hereafter, this invention is explained in more detail. 

[0025] The heavy uranic acid ammonium particle used as a raw material can be obtained using an approach better 
known than before. 

[0026] For example, the undiluted solution which has desired viscosity is first prepared by adding high molecular 
compounds, such as polyvinyl alcohol and a polyethylene glycol, to an uranyl nitrate as a binder. 
[0027] The undiluted solution of this uranyl nitrate is dropped for example, from an oscillating nozzle, and the drop 
of an uranyl nitrate is generated, for example, it is made to gel in an ammonia nature water solution. If it dries after 
gelation, the spherical heavy uranic acid ammonium particle whose diameter is about 1.0-2.0mm will be obtained. 
However, the diameter of this heavy uranic acid ammonium particle is determined by the diameter of the spherical 
uranium-dioxide particle which is a final product, and the uranium concentration in a dropping undiluted solution. For 
example, if the dropping undiluted solution of 220 gU/liter uranium concentration is used in order to manufacture a 
spherical uranium-dioxide particle with a diameter of 0.6mm, the diameter of a heavy uranic acid ammonium particle 
will be set to about 1.8mm. 

[0028] In the approach of this invention, said heavy uranic acid ammonium particle is roasted by spraying hot blast 
on the heavy uranic acid ammonium particle held in the container for roast arranged in a heating furnace from an 
one direction compulsorily. 

[0029] As for the temperature of the hot blast sprayed on a heavy uranic acid ammonium particle, being controlled 
proper is desirable. 

[0030] In the approach of this invention, control of the temperature of hot blast means controlling the programming 
rate of hot blast, and controlling the temperature of hot blast to maintain to the temperature which set up the 
maximum temperature of hot blast. 

[0031] About the programming rate of hot blast, when hot blast temperature is about 170 degrees C so that the 
result of the suggestion thermal analysis of drawing 10 may also show, for example, with the heat of decomposition 
of additives, such as a binder, temperature may rise quickly and a heavy uranic acid ammonium particle may amount 
even to about 250 degrees C - 350 degrees C. While the heavy uranic acid ammonium particle is carrying out the 
temperature rise unusually, this heavy uranic acid ammonium particle will be relatively. cooled by hot blast. 
[0032] Although it changes with the class of additive which makes the start the binder in a heavy uranic acid 
ammonium particle, or its additions, its calorific value of a heavy uranic acid ammonium particle is so large that a 
sudden rise of the temperature of heavy uranic acid ammonium has so many additions that the polymerization 
degree of the macromolecule resin compound which is a binder is high, speaking generally. Therefore, when the 
temperature of the heavy uranic acid ammonium particle which contains such a giant-molecule resin compound as a 
binder rises abruptly, in order to control this rapid temperature rise, it is important to adjust the rate of temperature 
rise of hot blast suitably so that a heavy uranic acid ammonium particle can be cooled by hot blast. For example, the 
programming rate of hot blast is lowered, a heavy uranic acid ammonium particle is cooled, and you may make it 
gather the programming rate of hot blast after progress of predetermined time near about 170 degree C used as the 
exothermic peak of a heavy uranic acid ammonium particle, since roast of a heavy uranic acid ammonium particle is 
performed per batch and the roast of one batch should just complete it within 24 hours, the degree of freedom 
which boils and changes various temperature up patterns of hot blast is comparatively large. And it can be suitably 
chosen according to the scale of the quality of a heavy uranic acid ammonium particle, an amount, and a heating 
furnace etc. how a temperature up pattern is set up. 

[0033] The maximum temperature of hot blast is U03. It is required to be the temperature which can lower the 
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amount of carbon residue of a particle to 100 ppm or less, and it is the temperature within the limits which are 

usually 450-550 degrees C. if a maximum temperature exceeds 600 degrees C — U03 U3 08 quality by the heavy 

uranic acid ammonium particle of that presentation, if the amount of carbon residue is 100 ppm or more at this time, 

since it begins to become — spherical — U02 It becomes difficult to manufacture a particle. 

[0034] In addition, effect does not have an about **5-degree C error in the quality of a product to laying 

temperature. 

[0035] Since it is based on the amount of the heavy uranic acid ammonium particle which it is going to roast, the 
heating time of the heavy uranic acid ammonium particle by hot blast cannot generally be determined. In short, while 
burning the high polymer in a heavy uranic acid ammonium particle, heavy uranic acid ammonium is U03. It is good 
to decide on sufficient time amount to be decomposed suitably. 

[0036] Although based also on the amount of the heavy uranic acid ammonium particle which it is going to roast as 
a rate of flow of hot blast, it is usually 2-10 cm/sec. If the rate of flow of hot blast is within the limits of this, on 
the occasion of the roast of a heavy uranic acid ammonium particle, the accumulation by combustion of the high 
polymer in a heavy uranic acid ammonium particle is effectively removable. Moreover, if the rate of flow of hot blast 
is smaller than 2 cm/sec, when the heavy uranic acid ANNIUMU particle to roast can be cooled effectively, and it 
may become and the rate of flow will exceed 10 cm/sec on the other hand, the technical implications which enlarge 
the rate of flow may be unable to be found out. 

[0037] Although there is no limit, when it changes into the condition of having extended the heavy uranic acid 
ammonium particle group to the even field, for example and is arranged in a heating furnace especially as a direction 
on which hot blast is sprayed to a heavy uranic acid ammonium particle, it is good to determine the ventilation 
direction of hot blast so that hot blast may pass in parallel with the even field. 

[0038] Hot blast is good to spray a heavy uranic acid ammonium particle so that the inside of a heating furnace may 
be blown, or so that it may circulate within a heating furnace. 

[0039] Roast of this heavy uranic acid ammonium particle is usually performed by the oxidizing atmosphere. As the 
oxidizing atmosphere, an air ambient atmosphere or the mixed-gas ambient atmosphere of oxygen and other inert 
gas can be mentioned. But in the usual case, air is chosen as an oxidizing atmosphere at the time of roast. 
Therefore, it is usually heating air also as hot blast. 

[0040] Especially if predetermined temperature is realizable as a heating means for forming hot blast, there is no 
limit and the usual electric heater etc. can be mentioned. 

[0041] Next, the suitable manufacturing installation of this invention to enforce the approach of this invention is 
explained, referring to a drawing. 

[0042] As shown in drawing 1 , the manufacturing installation 1 of the uranium trioxide particle which is an example 
of this invention arranges two or more containers 3 for roast in a heating furnace 2. 

[0043] This container for roast is arranged in the shape of a plate within a heating furnace. Moreover, as shown in 
drawi ng 3 , it is desirable [ the container ] to come to have opening 3B which enables gaseous circulation while 
making impossible passage of the uranium trioxide generated to the field holding heavy uranic acid ammonium 
particle 3A of this container 3 for roast. Only by spraying hot blast on the heavy uranic acid ammonium particle held 
in the container for roast, even if said opening is not established especially in the field holding the heavy uranic acid 
ammonium particle in the container for roast Although the accumulation by combustion of the high polymer which 
exists in a heavy uranic acid ammonium particle is removable If said opening is established in the field holding a 
heavy uranic acid ammonium particle as mentioned above, when the hot blast which invaded from the opening 
circulates between heavy uranic acid ammonium particles, said accumulation can be removed much more effectively. 

[0044] As a container for roast which has such an opening For example, the dished or plate-like container which 
comes to prepare many through tubes of the magnitude which cannot pass a uranium trioxide particle in the even 
base in which a heavy uranic acid ammonium particle is held, Opening of a large area is prepared in the even base in 
which a heavy uranic acid ammonium particle is held. Dished [ which it comes to form at the dished or plate-like 
container which comes to stretch the wire gauze which has the eye of the magnitude which cannot pass a uranium 
trioxide particle, and the wire gauze which has the eye which cannot pass a uranium trioxide particle ], the shape of 
a cage, a tubed container, etc. can be mentioned to the opening. 

[0045] Moreover, although standing of this container for roast may be carried out to the shape of a plate into the 
heating furnace as shown in drawing 1 , it may rock the dished or plate-like container for roast, for example 
depending on the case, and you may make it rotate the container for roast focusing on that axial center in a tubed 
container. 

[0046] As shown in drawin g 1 , as for the manufacturing installation 1 of a uranium trioxide particle, the hot blast 
ventilation opening 4 is formed in one wall of the heating furnace 2. The hot blast ventilation room 5 is following the 
hot blast ventilation opening 4. In the hot blast ventilation room 5, an electric heater 6 and a blower fan 7 are 
arranged. That amount of energization is controlled by the control unit which this electric heater 6 does not 
illustrate. Therefore, the hot blast of desired temperature can be ventilated now in a heating furnace 2 from the 
inside of this hot blast ventilation room 5. 

[0047] As shown in d rawin g 1 , the ventilation direction accommodation wing 8 is arranged between the heating 
furnace wall which formed said hot blast ventilation opening 4 in the manufacturing installation 1 of a uranium 
trioxide particle, and said container 3 for roast. It is made to be sprayed in hot blast by this ventilation direction 
accommodation wing 8 at all of two or more containers for roast arranged in the shape of a plate at homogeneity. 
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[0048] As shown in d rawing 1 t the hot blast exhaust port 9 is formed in the wall which faces to the heating furnace 
wall which formed said hot blast ventilation opening 4 in the manufacturing installation 1 of a uranium trioxide 
particle. And another ventilation direction accommodation wing 10 is installed between this hot blast exhaust port 9 
and the container 3 for roast. 

[0049] In the manufacturing installation 1 of the uranium trioxide particle of the above-mentioned configuration, the 
air heated by the electric heater 6 is sent out in a heating furnace 2 from the hot blast ventilation opening 4 with a 
blower fan 7, the hot blast which had the ventilation direction adjusted by the ventilation direction accommodation 
wings 8 and 10 circulates toward the container 3 for roast, and the hot blast which passed the container 3 for roast 
passes out of the heating furnace 2 from the hot blast exhaust port 9. 

[0050] At this time, it will be arranged by the container 3 for roast in the air current of the hot blast formed 
between the hot blast ventilation opening 4 and the hot blast exhaust port 9, and a heavy uranic acid ammonium 
particle is heated by hot blast. Heating decomposes the high polymer in heavy uranic acid ammonium. The heating 
value generated by the pyrolysis is cooled by the hot blast air current, and carrying out accumulation into a heavy 
uranic acid ammonium particle is prevented. 

[0051] Since hot blast is supplied in a heating furnace from the outside of a heating furnace and the hot blast in a 
heating furnace is discharged out of a heating furnace, the manufacturing installation of the mode shown in drawing 

1 can be said to be the manufacturing installation of a hot blast one through mold. The manufacturing installation of 
the uranium trioxide particle of this invention is not limited to the manufacturing installation of the method shown in 
drawing 1 . For example, it is equipment with which the manufacturing installation of a hot blast cycloid type as 
shown in drawing 2 can also enforce the approach of this invention suitably. 

[0052] As shown in draw ing 2 , the place where the manufacturing installation of a uranium trioxide particle is 
different from the manufacturing installation shown in drawing 1 is that hot blast ventilation opening and a hot blast 
exhaust port are not prepared in a heating furnace wall, but hot blast ventilation opening 4a and hot blast exhaust 
port 9a are prepared in the base of a heating furnace, hot blast ventilation room 5a is prepared in the bottom of the 
base of a heating furnace, and the heating heater 6 and the blower fan 7 are arranged in this hot blast ventilation 
room 5a. 

[0053] In the manufacturing installation of the uranium trioxide particle of a configuration of being shown in drawing 

2 , the air heated at the heating heater 6 within hot blast ventilation room 5a prepared in the bottom of the base of 
a heating furnace serves as hot blast, and is sent out in a heating furnace from hot blast ventilation opening 4a with 
a blower fan 7. By the ventilation direction adjustment wings 8 and 10, like the case of the manufacturing installation 
shown in drawin g 1 , the sent-out hot blast is adjusted to a parallel flow, and heats and roasts the heavy uranic acid 
ammonium particle in the container 3 for roast. 

[0054] The same operation effectiveness as the manufacturing installation shown in d rawin g 1 also in the 
manufacturing installation shown in d rawing 2 is done so. 

[0055] The manufacturing installation of the uranium trioxide particle which comes to arrange the container for roast 
formed at the wire gauze as a container for roast to the heating interior of a room is shown in drawing 4 in ** type. 
[0056] The place where the manufacturing installation 1 of the uranium trioxide particle shown in drawing 4 is 
different from the manufacturing installation 1 of the uranium trioxide particle shown in drawing 2 Instead of 
arranging two or more dished containers 3 for roast in the shape of a plate in a heating furnace 2 Container 3C for 
roast made from a wire gauze formed in the heating furnace 2 tubed [ the tubed cross section which intersects 
perpendicularly with an axis as shown in drawing 5 is a hexagonHike ] is arranged so that it may become parallel to 
the base in a heating furnace 2 about the axis, when rotating the shaft of said container 3C for roast through a 
driving force means of communication 12, for example, a chain, or a pulley, the driving^source 1 1, for example, the 
motor, arranged out of a heating furnace 2, container 3C for roast itself can rotate centering on a shaft — it comes 
out 

[0057] In this case, the eye of the wire gauze in container 3C for roast made from this wire gauze is adjusted to the 
magnitude which cannot pass a uranium trioxide particle. 

[0058] And in the manufacturing installation shown in this drawi ng 4 , the hot blast adjusted to the parallel air 
current by the ventilation direction adjustment wings 8 and 10 is sprayed on container 3C for roast made from this 
wire gauze, and hot blast contacts a heavy uranic acid ammonium particle through the eye of a wire gauze. 
Moreover, since this container 3C for roast is rotating, it will be heated by hot blast, being agitated and the heavy 
uranic acid ammonium particle in container 3C for roast being agitated within container 3C for roast, as shown in 
drawing 5 . Therefore, while hot blast will be sprayed on each heavy uranic, acid ammonium particle by homogeneity 
and partial heating by hot blast is prevented, are recording of the heat generated when the high polymer in a heavy 
uranic acid ammonium particle decomposes is lost, and partial heating by this accumulation is also prevented. 
[0059] As a rotational frequency of the rotating container for roast, about 4 rpm - 10rpm are desirable. If it is ten or 
more rpm, the front face of a heavy uranic acid ammonium particle can be damaged in many cases, and if it is four 
or less rpm, churning effectiveness can worsen, and generation of heat inside a heavy uranic acid ammonium particle 
group cannot be made to cool. 

[0060] If it is made into twice to 3 times of the bulk of a heavy uranic acid ammonium particle, the volume of a 
multiple column container can fully be agitated and its volume efficiency is also good. Volume efficiency worsens in 

3 or more times. 

[0061] When using such a box-like or tubed container as a container for roast, it is simple rather than it holds that 
what is necessary is just to only put in a heavy uranic acid ammonium particle in a container, accumulating a heavy 
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uranic acid ammonium particle on the dished or plate-like container for roast. Furthermore, like [ in the case of the 
plate-like container for roast ], a particle is dispersed, or there is also no danger of making contamination by the 
uranium of the electric furnace circumference expanding, accidentally, and it is efficient. 

[0062] The container for roast in the manufacturing installation shown in drawin g 4 may not be limited to the box of 
a cross-section hexagon as shown in drawing 5 , and may be the box of a cross-section square, for example, may 
be the box of other cross-section polygons, and may be container 3D for roast of the tube-like object of a cross- 
section round shape as shown in drawing 6 further. Moreover, if it is in the container for roast of the box of a cross- 
section polygon or a cross-section round shape, or a tube-like object, as shown in d rawing 6 , it is desirable to 
prepare baffle 3E in the wall. 

[0063] If baffle 3E is prepared and the container for roast will be rotated focusing on the axis, churning of the heavy 
uranic acid ammonium particle held in the interior will be promoted, consequently hot blast will hit each heavy uranic 
acid ammonium particle at homogeneity, and partial heating by hot blast will be prevented, and it will be prevented 
one layer of partial heating nearby by said accumulation. 

[0064] In addition, in dr awing 5 and drawi ng 6 , it is the revolving shaft which 3F show. 
[0065] 

[Example] Hereafter, the example of this invention is explained. 
[0066] (Example 1) 

The undiluted solution which added 30g [ per liter ] polyvinyl alcohol in 161. of heavy uranic acid ammonium water 
solutions which are the preparation uranium concentration of 250g/l. of a heavy uranic acid ammonium particle, and 
adjusted the viscosity in 30 degrees C to them at 92cp was prepared. 

[0067] This undiluted solution was dropped from the oscillating nozzle, the drop was generated, and it was made to 
gel in aqueous ammonia. It was made to gel completely, dried and considered as the heavy uranic acid ammonium 
particle with a diameter of about 1.4mm. 

[0068] When the amount of uranium was made into 4 kg-U per one batch by the heavy uranic acid ammonium 
particle with a diameter of about 1.4mm, the bulk was about 9,000 cc. 

[0069] As a container for roast {container for roast} roast, die length of one side of a hexagonal prism used the 
container of the shape of a hexagonal prism 45cm and whose volume the die length of 15cm and shaft orientations 
is about 27000 cc. 

[0070] It is U03 when a heavy uranic acid ammonium particle with a diameter of about 1.4mm is roasted. Since the 
diameter of a particle was set to about 1.2mm, the whole hexagonal prism-like container was formed at the wire 
gauze of 1mm of openings. 

[0071] The revolving shaft was used as the hollow shaft with a bore of 5cm in order to make easy the inflow of the 
hot blast into a hexagonal prism-like container, and an outflow. 

[0072] As a {heating furnace} heating furnace, the electric furnace (hot-blast cycloid-type electric-furnace HP-60 
mold: product made from Asahi Science) of a hot blast cycloid type was used. 

[0073] {Roast} The heavy uranic acid ammonium particle of all amount [ of 4kg ] of uranium— U was filled up with and 
roasted with the hot blast cycloid type electric furnace as shown in drawing 4 using the container of the shape of an 
above hexagonal prism. The rotational frequency of the container at this time is 6rpm, and carried out the 
temperature up over 5 hours from a room temperature to 500 degrees C. 

[0074] When whenever [ furnace temperature ] reached about 150 degrees C, the high molecular compound in a 
heavy uranic acid ammonium particle pyrolyzed, the particle itself generated heat with the heat of decomposition, 
but since a particle was agitated moderately and was relatively cooled by hot blast, the rapid temperature rise inside 
a particle group was controlled. 

[0075] Consequently, it is uniform U03, without being in the middle of roast, and a particle's breaking and a defect 
******(ing). The particle was able to be manufactured. 

[0076] (Example 2) It roasted like the example 1 except the total amount of uranium having filled up with and 
roasted the heavy uranic acid ammonium particle of 6 kg-U using the heavy uranic acid ammonium particle prepared 
like the example 1. 

[0077] Consequently, it is uniform U03, without being in the middle of roast, and a particle's breaking and a defect 
******(ing). The particle was able to be manufactured. 

[0078] (Evaluation) Make it far simpler for a hexagonal prism-like container to fill up the conventional container for 
roast with a particle rather than it carries out the about five-layer laminating "of the particle to homogeneity. 
Moreover, one side of a hexagonal prism-like container is a lid, receipts and payments of a particle can be 
performed easily, and workability is good. Moreover, since scattering of a particle can be easily prevented when 
handling a particle, it excels also in the safety aspect. 
[0079] 

[Effect of the Invention] It is U03 by the approach of this invention, and its equipment U03 which the rapid 
temperature rise by own generation of heat of a heavy uranic acid ammonium particle is controlled, and is 
manufactured since a heavy uranic acid ammonium particle will be roasted using the heating furnace of a hot blast 
supply mold, and supplying hot blast, if a particle is manufactured The crack of a particle and generating of a defect 
can be prevented, consequently it is uniform U03. A particle can be manufactured. 

[0080] Moreover, the container for roast is written at a wire gauze, the particle weight with which it can be filled up 
even if a gross area is the same as compared with the conventional container for roast increases remarkably, the 
programming rate at the time of roast can also be made quick, and it is efficient. 
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[Brief Description of the Drawings] 

[Drawingjj DrawingJ. is the approximate account Fig. showing one suitable example of the manufacturing 
installation of the uranium trioxide particle concerning this invention. 

[Drawing 2] Drawing ^ is the approximate account Fig. showing other suitable examples of the manufacturing 
installation of the uranium trioxide particle concerning this invention. 

[Drawing 3] Drawingjj is the approximate account Fig. showing the container for roast used for the manufacturing 
installation of the uranium trioxide particle concerning this invention, and the heavy uranic acid ammonium particle 
held in it. 

[Drawing 4] Drawing 4 is the approximate account Fig. equipped with the pivotable container for roast which is the 
example of suitable others of the equipment concerning this invention showing the manufacturing installation of a 
uranium trioxide particle. 

[Dr awing 5 ] Drawing 5 is the cross-section explanatory view showing the container for roast of the shape of a 
hexagonal prism used in the one suitable example of the manufacturing installation of the uranium trioxide particle 
concerning this invention. 

[D rawing 6 ] Drawing 6 is the cross-section explanatory view showing the container for roast of the cross-section 
round shape used in the one suitable example of the manufacturing installation of the uranium trioxide particle 
concerning this invention. 

[Drawing_7] Drawing J? is the cross-section explanatory view showing the conventional heating furnace for roast. 
[Dr awin g 8] Draw ing 8 is the cross-section explanatory view showing the condition of having carried out the 
laminating of the heavy uranic acid ammonium particle thickly in the container for roast used for the conventional 
heating furnace for roast. 

[Drawin g 9] Drawing_9 is a sectional view at the time of carrying out the laminating of the heavy uranic acid 
ammonium particle to the container for roast thinly. 

[Drawing JO] DrawingJO is the graphical representation showing the result of having carried out differential thermal 
analysis for the heavy uranic acid ammonium particle. 
[Explanation of agreement] 

1 Manufacturing Installation of Uranium Trioxide Particle 

2 Heating Furnace 

3 Container for Roast 

3A Heavy uranic acid ammonium particle 
3B Opening 

3C The container for roast 
3F Revolving shaft 

4 Hot Blast Ventilation Opening 
4a Hot blast ventilation opening 

5 Hot Blast Ventilation Room 

6 Heating Heater 

7 Blower Fan 

8 The Ventilation Direction Accommodation Wing 

9 Hot Blast Exhaust Port 
9a Hot blast exhaust port 

10 The Ventilation Direction Accommodation Wing 
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